The experience of loneliness is prevalent and detrimental. Personality may influence individual perceptions of loneliness, but the relationship has not been adequately examined among minority aging populations. In a representative sample of 3,157 Chinese older adults in Chicago, we examined the associations between two personality traits and loneliness. Independent variables were neuroticism and conscientiousness, and dependent variable was perceived loneliness. Logistic regressions were used to adjust for confounding factors. Both traits were significantly associated with loneliness. One unit increase in neuroticism was associated with a 1.15 times higher likelihood of feeling lonely (odds ratio [OR]: 1.15, 1.12-1.18), whereas a unit increase in conscientiousness was associated with 3% decrease in risk of loneliness (OR: 0.97, 0.96-0.99). Compared with a low level of neuroticism, individuals with middle and high levels were 1.51 and 3.59 times more likely to feel lonely (OR: 1.51, 1.17-1.95; OR: 3.59, 2.84-4.54). Participants with high conscientiousness had a 24% decreased risk of loneliness relative to those with a low level (OR: 0.76,. This study provides evidence supporting the close relationships between personality and loneliness among U.S. Chinese older adults. Rigorously designed longitudinal studies are needed to clarify different trajectories of loneliness over time and its associated factors.
Introduction
Loneliness is a feeling that occurs when a person's intimate and social needs are inadequately met (Cacioppo et al., 2006) . It is a pervasive condition that has been associated with increased morbidity and mortality (Hawkley, Thisted, Masi, & Cacioppo, 2010; Luo, Hawkley, Waite, & Cacioppo, 2012; Paul, Ayis, & Ebrahim, 2006) . Peplau and Perlman (1982) estimated the U.S. national prevalence of loneliness is 20%. Wilson and Moulton (2010) suggested it is even more prevalent among older populations (60-69 years: 32%; ≥70 years: 25%).
As a subjective feeling, loneliness reflects people's different patterns in thinking, behaving, and reacting to situational factors. This, in turn, is influenced by personality, described as one's dispositional traits and adaptations to the environments (Watson & Hubbard, 1996) . Hence, personality might have an essential influence on the perceptions and coping of lonely feelings.
The NEO Five-Factor Model is a robust inventory measuring personality traits including openness, conscientiousness, extraversion, agreeableness, and neuroticism (Costa & McCrae, 1992) . Among them, neuroticism (emotional instability and distress) and conscientiousness (dependability and orderliness) have close relationships with mortality and morbidity . They have also been linked to loneliness. For instance, in a study of 137 centenarians of the Georgia Centenarian Study, neuroticism was associated with higher level of loneliness (Hensley et al., 2012) . Another study of 197 older adults found that higher level of loneliness was associated with high neuroticism and low conscientiousness (Cacioppo et al., 2006) . However, there is a dearth of large population studies that further examine the interplays between personality traits and loneliness.
There is an urgent need to understanding mental health disparities and cultural differences in minority aging populations (Dong, Chang, Wong, & Simon, 2011) . In the United States, 29.8% of the 4 million Chinese immigrants are more than 55 years of age (Terrazas & Batalova, 2010) , among which an estimate of 26.2% have felt lonely (Simon, Chang, Zhang, Ruan, & Dong, 2014) . Loneliness may be culturally situated in many aspects. Previous qualitative investigations found that distinguished from the emphasis of friend-oriented social relationships in Western societies, intergenerational relationships are more important for the Chinese older people (Dong, Chang, Wong, & Simon, 2012) . Perceived inadequate intergenerational support and shrank social network are key indicators for depressive symptoms and cognitive impairment for the Chinese older adults (Dong, Li, & Hua, 2017; Li & Dong, 2018) . Moreover, the role of personality on loneliness might vary across populations. Given as such, this study is to examine the associations between personality traits and the lonely feelings within Chinese older adults.
Method

Population and Settings
Data were drawn from the Population Study of Chinese Elderly in Chicago (PINE) project, an epidemiology study aimed to examine the key cultural determinants of health and well-being of U.S. Chinese older adults in the Greater Chicago area. To enhance the research's relevance to the well-being of the Chinese community, the research team implemented extensive culturally and linguistically appropriate community recruitment strategies guided by a community-based participatory research (CBPR) approach, and details about the PINE study has been published somewhere else (Dong, Wong, & Simon, 2014) .
In the present article, we used the baseline data collected from 2011 to 2013, during which 3,157 eligible people participated. The eligibility criteria were (a) community-dwelling older adults aged 60 years and more and (b) older adults who were self-identified as Chinese. Multilingual research assistants (e.g., Cantonese, Taishanese, Mandarin, and Teochew), recruited through community partners, conducted face-to-face interviews with the participants. The study was approved by the Institutional Review Board of the Rush University Medical Center.
Measurements
Covariates: Sociodemographics, social economics, medical comorbidities, and social support. We collected basic information including age, sex, education (completed years of school), annual personal income (US$), marital status, living arrangement (number of people they live with), number of children, number of grandchildren, years of residence in the United States, and language preference. In addition, we assessed the presence of nine common conditions (medical comorbidities) such as heart disease, stroke, and cancers. Frequencies of social support from spouse, family members, and friends were each measured by four questions (Smith et al., 2009 ).
Dependent variable: Loneliness. Presence of loneliness was assessed by a validated shortened (3-item) version of the Revised University of California at Los Angeles (R-UCLA) Loneliness Scale asking subjective feelings of (a) lack companionship, (b) being left out of life, and (c) being isolated. Participants were given a 3-point scale from 1 = "hardly ever" to 3 = "often," and any response other than "hardly ever" to any items was regarded as experiencing loneliness. The measurement has been demonstrated to be of favorable internal consistency, with the alpha coefficient of reliability of .71 in two large population studies (Hughes, Waite, Hawkley, & Cacioppo, 2004) and .78 in the PINE study (Chang, Beck, Simon, & Dong, 2014) .
Independent variables: Neuroticism and Conscientiousness. We inquired into neuroticism and conscientiousness using measurements derived from the NEO Five-Factor Inventory (Costa & McCrae, 1992) . Participants were asked to rate 6 ("neuroticism") and 12 ("conscientiousness") agreements, respectively, regarding the tendency to characteristics described by each trait, and the detailed items have been published in another article . Each item was given a 5-point scale response ranging from 1 = "strongly disagree" to 5 = "strongly agree," and higher sums of scores indicate greater proneness to the personality traits. Neuroticism and conscientiousness were first treated as continuous variables. Then, considering the importance of making diagnostic decisions about personality, we used the sum scores to calculate tertiles of low (6-12), medium (13-15), and high levels (16-30) of neuroticism and low (12-45), medium (46-49) , and high (50-60) levels of conscientiousness. The alpha coefficient of reliability was .65 for the neuroticism measure and .82 for the conscientiousness in the PINE study .
Data Analysis
t tests, Wilcoxon tests, and chi-square tests were used to compare personality traits (including tertiles) among older adults with or without loneliness. Pearson correlation coefficients were used to examine the relationships among all variables. To further determine the associations between the personality traits and loneliness, we computed logistic regression models to adjust for the potential confounding variables. Six models were used with an increasing number of covariates. We included age and gender in Model A. In Model B, we added education and income. In Model C, we included marital status, living arrangement, and numbers of children and grandchildren. In Model D, we added length of residence in the United States and language preference. We further added medical comorbidities in Model E and social support in Model F. All statistical analyses were conducted using SAS, Version 9.2 (SAS Institute Inc., Cary, NC). Table 1 presents the descriptive results on the personality traits for the 819 Chinese older people who felt lonely and the 2,306 who did not. Comparing the two groups, participants with loneliness scored higher in neuroticism (16.22 vs. 13.36, p < .0001) and lower in conscientiousness (45.58 vs. 47.53, p < .0001). Among participants with loneliness, 54.41% have a high tertile of neuroticism and 26.57% the high conscientiousness, whereas 25.27% of those without loneliness have a high level of neuroticism in comparison with 34.53% in the high conscientiousness tertile.
Results
Loneliness endorsement was positively correlated with neuroticism (r = .28) and negatively correlated with conscientiousness (r = −.08; Table 2 ). Having higher levels of educational attainment (r = .05), having lower income (r = −.05), being unmarried (r = −.17), preferring to speak Mandarin/English (r = −.12), having fewer children (r = −.05), having more medical comorbidities (r = .06), and having less social support (r = −.16) were more likely to report feeling lonely. No significant correlations found between loneliness with age, sex, years in the United States, living arrangement, and number of grandchildren (Table 2) . Table 3 shows the associations between the personality traits (as continuous variables) and perceived loneliness. After adjusting for all covariates in Model F, neuroticism positively associated with loneliness (odds ratio [OR]: 1.15, 1.12-1.18), whereas conscientiousness negatively associated with loneliness (OR: 0.97, 0.96-0.99). In Table 4 , the personality traits were then modeled as categorical independent variables (tertiles). Using similar regression models, compared with low neuroticism tertile, medium (OR: 1.51, 1.17-1.95) and high neuroticism (OR: 3.59, 2.84-4.54) associated with higher risks of feeling lonely. Highly conscientious people were less likely to feel lonely (OR: 0.76, 0.60-0.96) compared with those low in conscientiousness. However, after adding marital status as a covariate since Model C, people with medium conscientiousness were no longer associated with decreased odds of feeling lonely relative to the low conscientiousness.
Discussion
In the first study to examine relations between personality and loneliness in a representative sample of U.S. Chinese older population (M. Simon, Chang, Rajan, Welch, & Dong, 2014) , we found that people higher in neuroticism and/or lower in conscientiousness are more likely to feel lonely. The associations remained significant regardless of sociodemographic characteristics, immigration and acculturation variables, medical comorbidities, and social support. The study expands our knowledge about personality and loneliness by clarifying the independent relationships between them among U.S. Chinese and sheds light on directions for future research and practice of loneliness in immigrant and older populations.
Reflecting and extending previous findings of the U.S. White, Black, and Hispanic populations (Cacioppo et al., 2006; Hensley et al., 2012) , we found that among our participants, being more neurotic was significantly associated with greater likelihood of loneliness, whereas higher conscientiousness was negatively associated with loneliness. Existing literature has suggested a variety of factors strongly linked to loneliness, which include gender , social support (Cacioppo et al., 2006) , marital status (Page & Cole, 1991) , chronic diseases (Burholt & Scharf, 2014) , and immigrationrelated factors (Wu & Penning, 2015) . But after adjusting these potential confounders, the associations between neuroticism and conscientiousness with loneliness remained statistically significant. There are a few pathways to elucidate these results. First, it is possible that the lonely feelings result from strained social relationships, which are highly related to one's tendency to be neurotic such as to feel anxious, fearful, worried, hostile, impulsive, and jealous. Based on the previous investigations in the PINE cohort, 16.7% of the Chinese older adults often get angry with the way people treat them , and anxiety and depressive symptoms were associated with declined physical function (Dong & Li, 2016; . These indicate that the more neurotic older individuals might have lower independency because of physical impairment, and therefore make it harder to achieve satisfying relationships. However, people who are more conscientious are known to have more satisfying relationships (Connor- Smith & Flachsbart, 2007) , and conscientiousness weakened the positive association between stress and depressive symptoms (Peng, Dong, Ma, & Chen, 2017) . Second, this might also be explained by the relative nature of individuals' judgments regarding objective facts. Costa and McCrae (1980) suggested that neurotic individuals tend to report more negative perceptions of the circumstances, whereas greater conscientiousness has been linked to more positive subjective well-being (Malouff, Thorsteinsson, & Schutte, 2005) . Hence, it might be a universal fact that individuals who are more neurotic and/or less conscientious might be more likely to indicate the unpleasant feelings of loneliness. Importantly, the independent associations underscore the significance of considering personality as a highly relevant factor for understanding loneliness, in addition to other personal and environmental factors. Standardized measurements and research methods should be adopted in diverse populations, which would thereby enable cross-population comparisons and deepen our systematic understanding of this issue.
Interestingly, when conscientiousness was later entered as categorical tertiles in the fully adjusted model, the medium level of conscientiousness showed no significant association with loneliness, whereas the high level of conscientiousness was associated with 24% and decreased the risk of loneliness. This indicates that the observed negative association between being conscientious and feeling lonely might be conditional; only when reaching to higher levels of conscientiousness that people would be less likely to feel lonely. Determining cutoff points of conscientiousness could be essential for future intervention strategies and diagnostic decisionmaking, but agreements have not been reached upon this. We believe that our findings contribute to the literature as our knowledge about conscientiousness remains little relative to other traits such as openness, extraversion, and neuroticism.
Furthermore, after adding marital status as a covariate, the associations between the medium conscientiousness and loneliness became insignificant. More surprisingly, loneliness was negatively correlated with having more children. This seems to challenge our earlier assumption about the cultural importance of intergenerational relationships among the Chinese. Moreover, a prior quantitative study has demonstrated that the lower the perceived receipt of filial piety (from adult children), the lonelier the older parents feel (Dong, Zhang, & Chang, 2015) . This paradox may be because the number of children does not necessarily equate the quality of childparent relationships. In addition, the immigration experience is likely to alter and strain intergenerational relationships because of acculturation disparities (Dong, Chen, Fulmer, & Simon, 2014; Jung, 2013) . It is highly possible that for the immigrant aging Chinese population, lack of satisfying child-parent relationships might cause lonely feelings, making intimate partnerships (spouse) essential. Building on the existing literature, this finding sheds light on the mechanism of perceived loneliness among the population and has the potential to improve cultural sensitivity for future interventions.
Challenging the stereotypes of age-related declines in social connections and aforementioned higher prevalence of loneliness in older populations, we found no significant correlation between age and loneliness. The theory of socioemotional selectivity might provide some insights; when time is perceived as limited as people age, they tend to prioritize emotional and social goals and try to achieve optimal results (Carstensen, Isaacowitz, & Charles, 1999) . From a neuroscience perspective, this could be attributed to age-related decreased activation of the amygdala in brains, which is associated with less emotional response (e.g., loneliness ; Cacioppo, Berntson, Bechara, Tranel, & Hawkley, 2011) . The complexity of loneliness requires leveraged multidisciplinary efforts to test hypotheses as such for untangling it through the social and biological lens.
Our findings need to be interpreted cautiously because they might not be generalizable to other populations and have limitations. First, individual personality might vary depending on contextual and age-related factors (Baltes, Staudinger, & Lindenberger, 1999) . With the cross-sectional design of the research, we were unable to assess the longitudinal patterns that might better reflect one's enduring deposition. Second, the NEO Five-Factor Model developed based on Western cultures might be inadequate for psychology research within non-Western populations. More culture-specific measures, for instance, the Chinese constructs of harmony, face, and Ren Qing, deserve further investigations (Cheung et al., 2001) . Third, loneliness has been conceptualized into chronic and situational types based on duration, each subjected to variations in their impact (Shiovitz-Ezra & Ayalon, 2010) . Longitudinal data can better address this limitation in the future.
Despite the limitations, our findings contribute to the understanding of personality traits and loneliness in a large number of older people, whereas prior related conclusions were majorly drawn from younger and/or smaller cohorts. More importantly, as feelings of loneliness are multifaceted and culturally constructed, this study expands our knowledge of loneliness among a representative immigrant older population in the United States. This continues to require research investigations of the older minority individuals who have received limited attention but are highly susceptible to the associated health consequences.
In practice, given different individual and cultural needs for relational satisfaction and coping methods, it is critical to enhance the psychological and cultural profiles of people who experience loneliness for appropriate design and implementation of intervention strategies. Furthermore, since the 1980s, loneliness has been treated as a unique clinical problem, and a number of strategies (e.g., cognitive-behavior therapy, social skill training, and social support) have been adopted for counseling treatments to alleviate the issue. A key of these counseling interventions is matching counselors and techniques with clients (McWhirter, 1990) , which cannot be achieved without a comprehensive understanding of personal level characteristics and their relationships to loneliness.
As the largest population-based study about personality and loneliness of U.S. Chinese older adults, this study demonstrates the independent associations between neuroticism and conscientiousness with perceived loneliness, regardless of some important factors. Additional longitudinal research examining the differences in trajectories of loneliness over time will substantially enhance researchers' understanding of antecedents and consequences of loneliness pertaining to older adults.
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